
59

  

  

    

Development and Properties of Polypropylene  Polyethylene Vinyl 

Acetate Micro-Cellulose Composite for Polishing Materials Application in 

Thailand's Jewelry Industry 

  

Kanyarat Namnon 
 

Duangkhae Bootkul 

 
Benya Cherdhirunkorn 

 

Chiravoot Pechyen 
 

Surachet Toommee 
 

Received : February 14, 2022 

 Revised : July 1, 2022 

Accepted : July 21, 2022 

 

 
 

          *  

                         

           Master of Science Students Materials and Textile Technology Program Faculty of Science and  

                        Technology Thammasat University 

         

           Lecturer in the College of Creative Industries Srinakharinwirot University 

       

          Lecturer in Materials and Textile Technology Department Faculty of Science and Technology  

                       Thammasat University 

      ****  

           Faculty of Industrial Technology Kamphaeng Phet Rajabhat University 



60

TSE) PP EVA 30 100 phr

5, 10, 20 30 phr 

Injection Machine 2 

 

phr 

 

Mass finishing)
phr 

 
 

  /  /  /  / 
 

 

ABSTRACT 

This research investigates the development of composite material properties from 

polypropylene PP polyethylene vinyl acetate EVA and micro-cellulose to be applied as 

jewelry polishing materials Plastic Polishing Media The composite was mixed by a twin-screw 

extruder TSE PP with 30 parts polyethylene vinyl acetate EVA parts per hundred resin phr

and cellulose ratios of 5, 10, 20, and 30 phr, respectively Each composite compound 

formulation was injected into the new mold design a two-sided triangular pyramid shape

created to increase polishing efficiency It has been found that this geometry can polish 

complex workpieces The corners of this geometry can go into more deep nooks or grooves

Reduces polishing time The physical, mechanical, chemical and thermal properties were then 

tested Results were that micro-cellulose as a reinforcing agent in composite materials had 

good formulation dispersibility and at the 30 phr ratio of micro-cellulose, it was more 

dispersed throughout the matrix This gives the polishing materials a more uniform surface and 
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a perfect shape than other formulations.  Adding polyethylene vinyl acetate improved 

cellulose dispersion, reducing the probability of connective gaps between polypropylene and 

micro-cellulose. In this way, material properties avoided water or oil absorption and featured 

strength with a high thermal decomposition temperature, all suitable properties for 

application as jewelry polishing materials. In addition, they were environmentally friendly. 
Abrasive material properties were tested by machine polishing jewelry (Mass Finishing). 
The results of the polishing experiment showed that formulas with micro-cellulose content of 

30 phr produced significantly different polishing results from other formulations. The surface of 

the brass workpiece is finer and brighter, Stains are almost completely removed. 
 

Keywords : Composite Materials / Plastic Polishing Media / Polypropylene /  
                Polyethylene Vinyl Acetate / Micro-cellulose 
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Plastic Polishing Media Mhumak & 

Pechyen, 2018 

Polyethylene 

Vinyl Acetate, EVA VA

EVA 

Crawford, 2017; Brigham, 2018; 

Yao, Qu, & Wu, 2007) 
Media Abrasive

Alviti, 2004) 
Plastic Media 2 
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(Niranjan, & Lu  

Salemane & Luyt, 

 
 

 

 

1 Polypropylene, PP EL-Pro P348S SCG 

Chemicals (Public Co., Ltd  

2 Polyethylene Vinyl Acetate, EVA MV

 TPI Polene (Public Co., Ltd  

 3 Cellulose SCG 

Packaging (Public Co., Ltd  

 
 

, ,

Part per Hundred Resin, phr

1 Twin 

Screw Extruder -
 

 

1  
 

 
phr) 

PP EVA MC 

PP EVA MC-5 100 30  

PP EVA MC-10 100 30  

PP EVA MC-20 100 30 20 

PP EVA MC-30 100 30 30 
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3.  

    
Injection Moulding Sumitomo SG50M 13.5 cm 13.5 

cm 20.5 cm. Cycle time  
Cooling time 10 Holding time 0.75 Injection time 0.13  

 

 
 

5  
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4.  

   4.1  

1  

 (Scanning Electron Microscope, SEM JSM- JEOL    
 

2  

X-ray Diffraction, XRD D8 
Advance Bruker 

   4.2   
1 Impact testing        

ASTM D256 Izod

x63.5x2.9 

1) 
 

                   (1) 
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   4.3  
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(Fourier-Transform Infrared Spectroscopy, FTIR IRSpirit SHIMADZU 

cm-1  
   4.4  

1 (Differential  
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-40  
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 Mass Finishing 
 

 

1.  
1.1  
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Cavity Product  x = 1 cm. x 1.5 cm.  
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0.3675 g. 
 

 
 

 g. 

 

 g. 
 

 

g. 

4 

 
 

2  Scanning Electron Microscope 
(SEM) 
      5  PP/EVA 

continuous phase 

(Aghjeh, Khonakdar & Jafari, 2015)  PP/MC-5 

 PP/EVA/MC-5 
 

interphase
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5 / 
              /  
 

Sample 
Magnification 

50x 1000x 

PP/EVA 

  

PP/MC-5 

  
PP/EVA/MC-5 
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Sample 
Magnification 

50x 1000x 

PP/EVA/MC-10 

  
PP/EVA/MC-20 

  
PP/EVA/MC-30 

  
 

1.3 X-ray Diffraction (XRD  

      11 

Monoclinic,  
110 , (040 , (111 2  , 17, 18.5,  

 (Ljungberg, Cavaille, & 
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Heux, 2006) Orthorhombic

, , 
board

Shale, Stephanus, & Pionteck, 2015) 
 

   

, ,    
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Fourier Transform Infrared Spectroscopy (FTIR  

 /
FTIR 14 2838-2950 

cm-1 C-H Stretching C-H Bending 

cm-1 cm-1 

C-H Stretching - cm-1 C-H 

Bending cm-1 cm-1  cm-1 

C=O Stretching 

 cm-1 O=C=O Stretching 
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Li, et al., 2012

3391 cm-1 
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4.  

Differential Scanning Calorimetry DSC) 
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8  

               
 

Sample Tg( C) Tc( C) Tm( C) Hm(J/g) Xc (%) 
PP/EVA/cellulose-5 -28.2 73.9 164.5 65.34 31.5 

PP/EVA/cellulose-10 -27.6 84.2 164.1 55.07 26.6 

PP/EVA/cellulose-20 -27.5 83.3 165.5 63.27 30.56 

PP/EVA/cellulose-30 -28.4 83.4 164.2 57.01 27.54 
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5.  
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